
United States Patent [191 
Matsuura et al. 

4,494,298 
Jan. 22, 1985 

Patent Number: 

Date of Patent: 

[11] 

[45] 

[54] AUTOMATIC ASSEMBLING APPARATUS 

[75] Inventors: Tamiaki Matsuura; Takeshi Aiba; 
Takashi Fukushima; Masanori 
Nishimura; Hiroshi Ohtsuki, all of 
Kanagawa; Fujio Yabuki, Saitama; 
Tomio Kusakabe, Chiba, all of Japan 

[73] Assignee: Sony Corporation, Tokyo, Japan 

[21] Appl. No.: 380,997 
[22] Filed: May 21, 1982 

[30] Foreign Application Priority Data 
May 23, 1981 [JP] Japan ................................ .. 56-78335 

[51] Int. Cl.3 . . . . . . . . . .. B23Q 7/04; B23B 13/00 

[52] U.S. Cl. ...................................... .. 29/563; 29/564; 
198/340; 198/351 

[58] Field of Search .................... .. 29/563, 564, 564.1, 
29/564.4, 564.6; 414/279; 198/339, 340, 351, 

485; 82/2.5 
[56] References Cited 

U.S. PATENT DOCUMENTS 

3,572,520 3/1971 Evans et a1. ...................... .. 198/339 

3,648,819 3/1972 Converse et a1. .. 198/340 X 
3,909,922 10/1975 Takasaki ...... . ...... .. 29/563 

4,097,984 7/1978 Pelrov ................................. .. 29/563 

FOREIGN PATENT DOCUMENTS 

863724 2/1971 Canada .............................. ..198/339 
106756 8/1980 ......... .. 198/339 

145019 11/1981 Japan ................................. .. 198/340 
2101065 l/l983 United Kingdom 198/351 
753573 8/1980 U.S.S.R. 29/564 

33 

810584 4/1981 

Primary Examiner-William R. Briggs 
Attorney, Agent, or Firm—Lewis H. Eslinger; Alvin 
Sinderbrand 

[57] ABSTRACT 
An automatic assembling apparatus includes a pair of 
parallel conveyers for transferring carriers, each carrier 
having four chassis and parts to be assembled on the 
chassis; a plurality of assembly stations, each having a 
movable table on which various assembling operations 
can be performed with respect to the carriers; a carrier 
loader associated with each assembly station and mov 
able between a ?rst position in opposing relation to the 
movable table thereof and a second position in opposing 
relation to the conveyers, and having a pair of chucking 
stations in opposing relation to the pair of parallel con 
veyors, respectively, when the carrier loader is at the 
second position for simultaneously feeding and dis 
charging the carriers to and from the conveyers and in 
opposing relation to the respective assembly station 
when the carrier loader is at the ?rst position for feed— 
ing and discharging the carriers to and from the respec 
tive assembly station; a plurality of stopping members 
associated with respective ones of the assembly stations 
for selectively stopping carriers adjacent respective 

U.S.S.R. ............................ .. 198/340 

ones of the assembly stations; and sensing elements for ‘ 
detecting the presence of the carriers on the pair of 
parallel conveyers for controlling the stopping mem 
bers in response thereto so as to selectively stop carriers 
adjacent respective ones of the assembly stations‘ 

10 Claims, 23 Drawing Figures 
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FIG.3 
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FIG.5C 
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FIG.5E 
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FIG.5H 
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AUTOMATIC ASSEMBLING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to an automatic as~ 

sembling machine and, more particularly, is directed to 
an automatic assembling machine of the type in which a 
conveyer automatically supplies a carrier to a work 
station for assembling parts thereon. 

2. Description of the Prior Art 
Automatic assembling machines are widely used in 

manufacturing lines for various types of equipment. In a 
conventional automatic assembling machine, a carrier is 
transferred to at least one assembly station by a single 
conveyer. Each assembly station performs various pro 
cessing and assembling of parts on a chassis carried by a 
carrier, and thereafter, the carrier is discharged onto the 
conveyer for use in a subsequent step. 
With the above-described automatic assembling ma 

chine, movement of the carrier, that is, the line of trans 
fer of the carrier, on the conveyer and with respect to 
each assembly station is ?xed and cannot be varied. For 
example, with such automatic assembling machine, a 
carrier having an unassembled chassis thereon cannot 
be fed to an assembly station simultaneously with the 
discharge of a carrier having an assembled chassis from 
the assembly station. As a result, exchange of the unas 
sembled and assembled carriers with respect to each 
assembly station takes a relatively long time, resulting in 
loss of manufacturing time and a low assembling ef? 
ciency. It is to be appreciated that, because the line of 
transfer of the carrier is ?xed, such conventional auto 
matic assembling machines have an extremely low flexi 
bility in adapting to various manufacturing equipment 
to be assembled and lack an adaptability to changes in 
the type of equipment to be manufactured or assembled. 
In other words, each time that the type of equipment to 
be manufactured or assembled is changed or a manufac 
turing step is changed, a plurality of assembly stations 
must be transferred and/or modi?ed. This results in 
lengthy preparation, resulting in loss of operating time 
of the manufacturing equipment and a low working 
efficiency. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

Accordingly, it is an object of this invention to pro 
vide an automatic assembling apparatus that avoids the 
above-described difficulties encountered with the prior 
art. 

More particularly, it is an object of this invention to 
provide an automatic assembling apparatus having a 
high efficiency of operation. 

It is another object of this invention to provide an 
automatic assembling apparatus having a high rate of 
operation. 

It is still another object of this invention to provide an 
automatic assembling apparatus having great ?exibility 
to changes in the design of products to be manufactured 
and assembled. 

In accordance with an aspect of this invention, an 
automatic assembling apparatus includes a pair of paral 
lel conveyer means for transferring at least one carrier 
means thereon in a ?rst direction; assembly station 
means having movable table means on which various. 
feeding and assembling operations can be performed 
with respect to the at least one carrier means; and car 
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2 
rier loading means movable between a ?rst position in 
opposing relation to the movable table means and a 
second position in opposing relation to the conveyer 
means and having a pair of chucking stations respec 
tively in opposing relation to the parallel conveyer 
means when the carrier loading means is at the second 
position for performing at least one of a feeding and 
discharge operation of the at least one carrier means 
thereat and in opposing relation to the assembly station 
means when the carrier loading means is at the ?rst 
position for performing at least one of a feeding and 
discharge operation of the at least one carrier means 
thereat. 
The above, and other, objects, features and advan 

tages of the invention will be apparent from the follow‘ 
ing detailed description of an illustrative embodiment 
thereof which is to be read in connection with the ac 
companying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a carrier for use with 
an automatic assembling apparatus according to the 
present invention; 
FIG. 2 is a plan view of an automatic assembling 

apparatus according to the present invention; 
FIG. 3 is a perspective view of an assembly station of 

the automatic assembling apparatus of FIG. 2; 
FIG. 4 is a plan view of the assembly station of FIG. 

3; ' 

FIGS. SA-SH are end elevational views of a portion 
of the automatic assembling apparatus of FIG. 2, illus 
trating the operation thereof; 
FIG. 6 is a perspective view of a carrier loader as part 

of an assembly station of the automatic assembling appa 
ratus of FIG. 2; 
FIGS. 7A-7D are elevational views of the carrier 

loader of FIG. 6, illustrating the operation thereof; 
FIGS. 8A-8D are bottom plan views of a portion of 

the carrier loader of FIG. 6, illustrating the operation 
thereof; and 
FIGS. 9A and 9B are plan views of the apparatus of 

FIG. 2, illustrating serial and parallel operations 
thereof. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Referring to the drawings in detail, and initially to 
FIG. 1 thereof, a carrier 1 for use in an automatic assem 
bling apparatus according to the present invention in 
cludes a substantially rectangular base plate 2 having 
four suspension handles 4 ?xed to the corners of base - 
plate 2 on two opposite sides thereof. Four pallets 3 are 
symmetrically arranged in alignment with each other 
on base plate 2, each pallet 3 having a chassis 5 and 
assembly parts 6, for example, various types of gears, 
levers, bearings and other parts to be assembled on the 
respective chassis 5. In this regard, carrier 1 is trans 
ferred to at least one assembly station, as will be de 
scribed in greater detail hereinafter, and the various 
parts 6 are fed and assembled onto each chassis 5. It is to 
be appreciated, at this time, that other parts, such as reel 
shafts, screws and the like may be separately fed and 
assembled on each chassis 5 at each assembly station. In 
addition to the feeding and assembling operations of the 
parts on each chassis 5, other operations such as fasten 
ing of screws, lubrication, magnetization of magnetic 
members and other necessary and associated operations 












